Expression and activity of nitric oxide synthases in human airway epithelium.
Nitric oxide (NO) synthesized by airway epithelium may be important in the regulation of airway inflammation and reactivity. As such, the expression and localization of nitric oxide synthase (NOS) isoforms was assessed in human airway tissue obtained following thoracotomy, and in cultured human airway epithelial (BEAS-2B) cells. NOS expression was determined by reverse transcription-polymerase chain reaction (RT-PCR)/Southern blot analysis, and localized by in situ hybridization and immunohistochemistry. No synthesis by cell cultures was detected by nitrite assay. Endothelial and neuronal constitutive NOS mRNAs were not detected in airways or cell cultures. Inducible NOS (iNOS) mRNA was detected in 5 of 6 airway specimens, and in situ hybridization demonstrated iNOS mRNA expression in columnar epithelial cells. This was confirmed by immunohistochemistry using an iNOS specific antibody. BEAS-2B cell cultures were stimulated with (I) combinations of tumor necrosis factor alpha (TNF alpha) (50-2,000 U/ml)/interferon gamma (IFN gamma) (20-500 U/ml)/lipopolysaccharide (LPS) (10 micrograms/ml) or (2) histamine (10(-3) M-10(-5) M). Cell cultures treated with TNF alpha/IFN gamma/LPS in combination expressed iNOS mRNA, and this was associated with increases in supernatant nitrite concentrations over 24 h; however, this response diminished with successive passage of cells. Histamine treatment did not result in iNOS mRNA expression or detectable NO synthesis. We conclude that iNOS in human airway tissue is localized to the airway epithelium. Cytokine/ LPS stimulation, but not histamine, results in iNOS mRNA expression and NO synthesis in BEAS-2B cells. BEAS-2B cells may not be a suitable model for the study of NO biology in airway epithelium.